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(57)Abstract: 

PURPOSE: To enable the formation to a mold having 
the recessed hole distribution without any cracking and 
uneven brightness of a cast slab by suitably distributing 
the large diameter recessed holes and the small 
diameter recessed holes engraved on the mold surface 



CONSTITUTION: The surface of the moving mold is 
formed of the recessed holes having diameter d1=0.4- 
1.0mm of round shaped or ellipse-shaped opening part 
and diameter d2<0.3mm at 50-200 holes/cm2 engraved 
over >90% of the peripheral area of this moving mold by 
the shot blast method. Further, the remained surface is 

constituted with the flat part having <10um the surface roughness. Then, on the surface of the 
moving mold, two kinds of the steel balls having different diameters are mixed by the shot 
blast method and projected. By this method, the recessed holes on the surface of the cooling 
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by a shot blast method and constituting the remained 
surface with the flat part having a specific surface 
roughness. 
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drum can be formed to the recessed hole distribution without any crack and uneven 
brightness of the cast slab, and the working period and the cost can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mold for continuous casting of the thin cast piece of 1cm 50-200 0.4- 1.0mm diameters per 
two which the front face of the migration mold of the synchronous system continuous casting equipment 
of a thin cast piece covered 90% or more of the peripheral surface product of this migration mold, and 
were engraved by the shot-blasting method characterized by circular or having consisted of a hollow 
which has opening of an ellipse configuration, and a hollow with a diameter of 0.3mm or less, and a 
remainder front face consisting of flat parts of 1 0 micrometers or less of surface roughness. 
[Claim 2] The surface treatment approach of the mold for continuous casting of the thin cast piece 
characterized by mixing and projecting two kinds of shots from which a diameter differs by the shot- 
blasting method on the front face of the migration mold of the synchronous system continuous casting 
equipment of a thin cast piece. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shape of surface type and its surface treatment 
approach of the mold in thin cast piece casting equipments, such as a twin drum method which uses 
migration moid casting equipment, for example, the cooling drum of the pair which equipped the 
interior with the water-cooled device, a single drum method which uses one cooling drum, or a drum- 
belt method which forms a well between a cooling drum and a belt. 
[0002] 

[Description of the Prior Art] the approach of manufacturing the thin cast piece which the synchronous 
system continuous casting approach carries out cooling coagulation of for example, a cooling drum and 
the molten metal in the well constituted from a side weir (molten metal) on a cooling drum, forms 
coagulation shell, and has the thickness of about 1-1 0mm near the direct last configuration - it is -- 
therefore, a front face - it is very important to manufacture the good thin cast piece of description, 
[0003] this casting — setting — the front face of a cast piece — it is an important technical problem for it 
to be stabilized and to maintain description excellently, and for this reason, the technique of establishing 
many hollows in a cooling drum peripheral surface is indicated by JP,60-1 8449,A so that the air gap 
used as a thermal break may be formed between for example, a cooling drum and coagulation shell as a 
means to attain homogeneity generation of coagulation shell. 

[0004] Moreover, as what improved this technique, the technique which specified the depth of a ****** 
hollow, a diameter, a mutual distance of a hollow, the motif of a hollow, etc. is indicated by JP,64- 
83342,A. Furthermore, means, such as the shot-blasting method electrolytic decomposition process, 
electric spark forming, and an electron beam process, are indicated by JP,62-254953,A as a processing 
means of a hollow. 
[0005] 

[Problem(s) to be Solved by the Invention] Especially in order to continue and obtain a desirable thin 
cast piece using a migration mold type continuous casting machine, when processing a hollow into the 
peripheral face of mold, for example, a cooling drum, by the shot-blasting method, the magnitude of the 
hollow and distribution become very important. Although coagulation begins from the hollow section 
engraved on the drum in the cooling drum peripheral face which touches a molten metal, if the diameter 
of a hollow is too small, it cannot become a coagulation start point. Therefore, the ununiformity of 
coagulation happens and the surface coagulation unevenness by generating and a seam reason of a crack 
is produced. 

[0006] If a steel spherical diameter is enlarged further and it engraves on a drum front face in order to 
make this coagulation start point increase and to make homogeneity promote, the hollow section will 
serve as some big aggregates, or big boom hoisting will occur at constant pitch crosswise [ drum. ], and 
if a molten metal is cast in this drum front face, a big molten-bath wrinkling will occur on a cast piece 
front face. Moreover, if a flat part is in a cooling drum peripheral face continuously, it becomes 
depressed with a flat part, and a crack is produced on the boundary of the section or it remains as 
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solidification structure unevenness on it. Therefore, although it is necessary to become depressed, and 
not to make a path large beyond the need, and to engrave the magnitude of a shot, and distribution 
proper, there is no clear suggestion concerning magnitude distribution of the shot at the time of stamping 
with the conventional technique. 

[0007] This invention solves the trouble of the ****** conventional technique in the case of processing 
distribution of the hollow of cooling mold by the shot-blasting method on the occasion of the continuous 
casting of a thin cast piece, and it makes it possible to manufacture the cast piece which has neither a 
crack nor uneven brightness in a front face by this. 
[0008] 

[Means for Solving the Problem] In order that this invention may solve such a trouble, the front face of 
the migration mold of the synchronous system continuous casting equipment of a thin cast piece lcm2 
which covered 90% or more of the peripheral surface product of this migration mold, and were engraved 
by the shot-blasting method It consists of circular or the hollow which has opening of an ellipse 
configuration, and a hollow with a diameter of 0.3mm or less with a diameter [ of 50-200 hits ] of 0.4- 
1 ,0mm. And it is characterized by processing the above-mentioned mold front face by mixing two kinds 
of shots with which it is characterized by the mold with which the remainder front face consisted of flat 
parts of 10 micrometers or less of surface roughness, and diameters differ on the ****** type front face 
of continuous casting equipment, and performing shot blasting. 

[0009] Hereafter, this invention is further stated to a detail. Although this invention forms the above 
cooling mold front faces by mixing and carrying out the shot of two kinds of shots to the front face of 
the mold for continuous casting of a thin cast piece, a healthy cast piece can be obtained thereby very 
easily. In this invention, an early hollow is a hollow formed in the front face of smooth cooling mold in 
which the hollow is not formed. An early hollow is a 0.4mm - 1 .0mm hollow 50-200 pieces/cm 2 While 
being distributed in the range, a hollow 0.3mm or less is mostly distributed over a remainder front face 
on the whole surface. 

[0010] In order to become a coagulation start point, a big hollow needs to be 0,4mm or more. Moreover, 
the hollow of a small path has 0.3 effectivemm or less in order to make small cooling unevenness with 
the hollow section with a big mold front face. Little [ do / it / from the semantics which prevents surface 
organization unevenness ] area of the flat part on the front face of mold is good, and it is still more 
desirable, [ at least 10% or less of] 

[001 1] It is defined as the rate of area of the flat part in this invention bv following the (1) tvpe. 

mm (%) = - ... (i) 

mmmmft s 

however, S ; Peripheral surface product Si; cooling drum flat part area of a cooling drum it is . 
[0012] Moreover, with the flat part, surface roughness considered as the part 10 micrometers or less. At 
this time, the rate of area of a flat part can measure the rubbed copy on the front face of a drum by 
carrying out an image processing in simple. That is, a carbon spray is made to apply to a drum front 
face, a rubbed copy is taken by the fish print method, and the rate of area of the part which became black 
is quantified. When performing the above-mentioned shot blasting and making a necessary hollow form 
in the above-mentioned cooling mold in this invention, it is the major diameter dl 0.4mm or more. Shot 
blasting Dl for forming Hollow d2 0.3mm or less Shot blasting D2 for forming It is processed by 
making it mix. By performing shot blasting to the cooling mold which has a flat front face, in order to 
form the hollow of two sorts of size, it is necessary to collide almost at random. 
[0013] If it is processed with the diameter of the same shot, since distribution of a hollow is distributed 
normally over a certain within the limits, it cannot form two sorts of distribution. Then, distribution of a 
hollow is made to two kinds by making the diameter of a shot into two sorts, and distribution in 
alignment with the example of this invention can be reproduced. In this case, major diameter Dl Minor 
diameter D2 In order to stamp on the material on the front face of a drum at random, it is a major 
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diameter Dl . A shot and minor diameter D2 It is desirable to make the number of a shot into the range 

are satisfied with (2) types of the range. 

[0014] 

3%<=D1/(D1+D2) <=40% - (2) 

Although this rate changes with quality of the materials on the front face of a dram, when 0.5-2mm 
nickel plating is performed, for example to Cu mold, if this ratio is smaller than 3%, there will be little 
number of the hollow 0.4mm or more used as a coagulation nucleus, and a lifting and a crack will 
generate ununiformity coagulation, boom hoisting with the big shape of a vertical reinforcement in on 
the other hand, a hollow 0.4mm or more continuing, if it becomes larger than 40% - generating -- a cast 
piece front face - description is worsened. 

[001 5] Moreover, in less than 0. 15mm, the kinetic energy of a shot has a small diameter of a shot, and it 

is hard to obtain an effective hollow. Therefore, diameter Dl of a shot D2 It is desirable to satisfy (3) 

types and (4) types. 

1<=U mm of 0.50 mm<=D - (3) 

2<-0.4mm of 0.15 mm<=D -- (4) 

Thus, if the cooling mold which formed the hollow in the fitness range casts a cast piece, the surface 
detailed crack and uneven brightness of a cast piece can be prevented to coincidence. 
[0016] Moreover, since these hollows are worn out with the amount of casting, according to wear, it is 
necessary to rework them. In addition, it is desirable to perform hollow processing under nitrogen-gas- 
atmosphere mind. It can prevent that roll skin temperature rises and oxidation is promoted by this at the 
time of processing. 
[0017] 

[Function] When this invention persons examined various the hollows, cast piece surface checks, and 
surface coagulation unevenness of cooling mold, they found out that it was necessary to form the hollow 
of a major diameter required as a coagulation nucleus in the amount of a certain range. Furthermore, this 
invention persons found out that the uneven brightness on the front face of a cast piece was cancelable 
by forming the hollow of a small path in the gap of these big paths. 

[001 8] Drawing 3 shows the cross-section configuration of a hollow, and the smaller shallow hollow A2 
(a diameter d2 and depth 12) is formed of a big shot dimple by the shot dimple with the large more deep 
small hollow Al (a diameter dl and depth 11). Big hollow Al By touching a molten steel front face, a 
coagulation nucleus generates, homogeneity coagulation is promoted and it is the surrounding small 
hollow A2. The gas gap between a drum and coagulation shell is enlarged, a cast piece front face is 
gradual-cooling-ized, and it is the hollow Al still more nearly required for a coagulation nucleus. 
Surrounding hollow A2 It is making a cooling velocity difference small, and checked that surface 
coagulation unevenness was cancelable. 

[0019] Moreover, a hollow Al and A2 It checked that the air gap between a drum and coagulation shell 
was increased, and the surface check of a cast piece could be prevented according to a gradual-cooling 
operation. This result is shown in drawing..! , Drawing 1 is obtained according to the following 
conditions. Using the congruence drum type continuous casting machine which performed nickel plating 
to drum width of face of 1300mm, 1200mm of diameters, and a front face first, the rapid solidification 
of the molten metal of a steel type SUS 304 was carried out, the cast piece was drawn out by part for 
80m/, and the cast piece with a thickness of 2.3mm was obtained. 

[0020] The hollow was made to form in the above-mentioned cooling drum front face with shot blasting 
at 90% or more of part of a flat part. When the 0.3 5mm hollow was made to form in this part, a hollow 
did not work as a coagulation nucleus but the crack occurred on the cast piece front face. Then, shot 
blasting was performed to the cooling drum front face according to the following conditions, namely, 
pneumatics projection type BURASUTA - using -- a path - 0.15, 0.20, 0.25, 0.30, and 0. - either shot 
of 35 and 0.40 (martensite), and one whose paths are 0.60, 0.65, 0.75, 0.85, 0.90, and 1.10mm of shots 
Projection pneumatics; it was made to change at the rate of the number as shown in drawing 2 with 3.6- 
10kg/cm2 and 1 time of projection width of face of 20mm, and the hollow was formed. 
[0021] The cast piece was manufactured on the same casting conditions as the above on the cooling 
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drum into which the front face was processed as mentioned above, and the surface check yield of the 
obtained front face was investigated. For the field which does not have a crack and uneven brightness as 
shown in drawing 2 , a hollow 0.4mm or more is 2 50-200 pieces/cm. It turned out that it is the part 
where it was distributed and the whole was engraved 90% or more in concave Mika and others 0.3mm 
or less. 

[0022] Here, when the path of a hollow became larger than 1mm, since the part corresponding to the 
hollow section after cold-rolling remained as uneven brightness, it considered as the range of 0.4- 
1 .0mm. 
[0023] 

[Example] First, if drawin g 4 explains the continuous casting machine used by this invention, this 
continuous casting machine is arranged so that the cooling drums 1 and 1 may be rotated to hard flow in 
parallel, the side weirs 2 and 2 are established in the both-ends side of these cooling drums 1 and 1, a 
well 4 is constituted, and a thin cast piece S is cast, cooling the molten metal 5 in this well by rotation of 
the cooling drums 1 and 1 . Moreover, the side weirs 2 and 2 were forced on the both-ends side of the 
cooling drums 1 and 1 , by wear by rotation of a cooling drum, maintained the seal condition and have 
prevented molten-bath leakage. 

[0024] the front face of the mold of this equipment - description was changed as shown in Table 1, and 
it had the presentation of stainless steel SUS304, and the thickness of 2.3mm and the thin cast piece of 
800mm of board width were cast at the casting rate for 80m/from molten steel with a temperature of 
1 500 degrees C. 1-5 is an example of a comparison from NO 1-1 given in Table 1, and 1-10 is an 
example of this invention from NO 1-6. There was no detailed crack in the cast piece front face cast in 
this invention method, and there was also no generating of uneven brightness as shown in Table 1 . 
[0025] That is, coagulation was able to begin from the major diameter 0.4mm or more, the coagulation 
homogeneity of the direction of a cross section was able to become good, and the detailed crack was 
able to be abolished. Moreover, the coagulation unevenness of the part of a major diameter and others 
could be mitigated by forming a hollow in the whole surface mostly, and uneven brightness of a cold- 
rolled plate was able to be made for there to be nothing as a result. According to there being few major 
diameters 0.4mm or more, and there being few coagulation start points, the coagulation ununiformity 
became excessive and the detailed crack generated NO 1-1 and 1-2. Moreover, although the number of a 
hollow 0.4mm or more of NO 1-3 was proper, the drum front face had many flat parts, and uneven 
brightness occurred. Furthermore, major diameters 0.4mm or more overlapped, it became a big hollow 
group, or the muscle of a hollow was made by NO 1-4 and 1-5 in the lengthwise direction, and uneven 
brightness generated them. 
[0026] 

[Effect of the Invention] Since the hollow of a cooling drum front face can be formed in the hollow 
distribution without a crack and uneven brightness according to this invention as stated above, the time 
necessary for completion of processing, reduction of costs, etc. are attained, and the industrial 
effectiveness is large. 
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